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1. Executive Summary

1.1 Background

Human Factors International (HFI), a leading usability and software ergonomics firm,
was contracted by the National Library of Medicine (NLM) to conduct usability testing
on the NLM site (www.nlm.nih.gov). NLM is gathering user data to serve as an
informative baseline for a site re-architecture and redesign. To explore how test
participants perceived and self-organized NLM-related information, HFI asked
participants from three user groups -- general public, librarians and medical/research
personnel -- to perform a card sort of items found on the current NLM site. HFI then
asked participants to complete several relatively common user tasks on the NLM site.

This report describes the findings of the test sessions, provides insight into usability
problems and provides recommendations for the next steps of the NLM site redesign.

1.2 Card Sort and Usability Testing

The tests represented task scenarios based on NLM’s knowledge of the site’s purpose and
common user needs. In combination with the results from the card sort, HFI identified
common user miscues, potential areas for correction, and general usability metrics.

HFI found that test participants:

e Had differing approaches to organizing NLM-related information.

o Librarians had a distinctly different mental model for NLM information
compared to non-librarians. Librarians tended to group items in a
database-centric or similar manner and the names they assigned to groups
tended to be much more database oriented.

o Non-librarians used a greater number of conceptual distinctions than
librarians. Also, the non-librarian names tended to reflect a much weaker
orientation towards technical databases. Therefore, if the librarian-
groupings were to be implemented on the NLM site, non-librarians would
most likely have difficulty finding what they want among the menu
options.

o While librarian participants tended to have much more specific and
technical expectations for site organization, they also benefited from a
deeper understanding of library terminology and services. Non-librarian
participants, on the other hand, did not have the background or experience
to accurately interpret many of the descriptors associated with current
NLM categories.

e Were consistently familiar with basic information concepts, regardless of
background. For example, participants easily and accurately recognized “Health
Information,” “Library Services,” “Catalog,” and other basic concepts. However,
participants tended to be less accurate and consistent in their interpretation of
ambiguous labels such as “MeSH,” “Gateway,” and even “General Information.”

Human Factors International 4
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Were positive about the breadth of functionality offered by the NLM site but
often led astray by the use of confusing or non-familiar terminology. Participants
often made use of descriptors displayed below category headings such as “Health
Information” or “General Information” on the NLM home page. They based their
decisions of where to look in the site based on what they saw (or did not see). In
many cases, participants found the categories sufficiently vague that they
depended on the descriptors to provide additional context. The repetitive use of
confusing terminology also frustrated the non-librarians in our test pool.

Were often puzzled by the current display of search results. Although only a
handful of participants completed searches on the NLM site during the test
sessions, it was clear that these participants were puzzled by the non-standard use
of folders and search result hierarchies.

Were often distracted by the abundance of text on most NLM pages. While
explanatory and supportive text usually is a positive site element, the sheer
number of links and descriptions on many NLM pages appeared to hinder the
performance of both librarians and non-librarians.

1.3 Recommendations

Based on the results of the usability tests, we make a number of recommendations for
improving the site’s content and navigation. These recommendations are based on our
extensive experience with user-centric design, as well as established usability guidelines
for software and Internet user interfaces.

The following is an overview of our primary recommendations. These and other findings
are discussed in detail in the following sections of this report.

Primary recommendations:

Human Factors International

Reorganize the site categories to accommodate the differences between non-
librarians and librarians. Future site categories should be self-evident and as
unambiguous as possible, even in the absence of descriptors. See our specific
recommendations for reorganizing NLM site categories in Section 4.6.3.
Rethink labeling that relies on the user’s knowledge of technical library
concepts, except where librarians and researchers will be the primary users
of this information (such as interlibrary loan information and MeSH). For
example, if information is technical in nature, tell users so that they can easily
decide if they need or want to look in that area. “Scientific & Medical Research”
will most likely appear more technical than “Health Information,” which will help
researchers/librarians and non-technical consumers self-sort themselves.

Use transparent categories but still rely on cross-linking. Due to the breadth
and “relatedness” of the content provided by the NLM site, careful and consistent
cross-linking will still be a requirement after the site reorganization.

Support standards for folder-based search result displays. We have provided
NLM with feedback on an iterated NLM modification to the search result screens
and hope that this feedback proves useful and timely.
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e Reduce the amount of excessive text and user options provided at high levels
of the site. To keep users on task, we recommend that users not be inundated with
a large number of options until they “drill down” closer to individual articles,
search results, and descriptions of library services. On directory-style pages that
list and describe the contents secondary or tertiary categories, we recommend
adopting consistent copy editing guidelines to streamline descriptions and
improve the relevancy of search results.

e Consider a consistent site-wide reduction in overly similar or ambiguous
terminology. While we recognize that substantial effort may have been invested
in the naming and branding of database services such as “MEDLINEplus,”
“LOCATORplus,” “PUBMED/MEDLINE,” and “MeSH,” these names are
sufficiently similar that they can be confused with each other (e.g. MEDLINEplus
versus MEDLINE) or they are not sufficiently transparent (e.g. LOCATORplus,
which is the NLM Catalog). In the long term, NLM may want to rethink the
naming of these valuable resources.

1.4 Future Impact

It is a challenge to find a vocabulary suitable to the general public that also meets the
needs of librarians, researchers, and medical personnel.

Despite the technical sophistication of the tools and information provided by the NLM
site, each user — regardless of background and experience - must be able to easily and
quickly select the appropriate items. Since much of this selection is based on the user’s
accurate perception of each item’s relevance to their needs, sound user data is critical.

Self-evident categories, transparent labeling, minimal jargon, and uncluttered screens will
go a long way in making the NLM site more usable and effective for all audiences.
Iterative design and continued data gathering will also help the NLM site continue to
evolve into an environment that facilitates positive user involvement, regardless of the
user’s background, vocabulary, or library experience.

Human Factors International 6
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2. Introduction

Human Factors International (HFI), a leading usability and software ergonomics firm,
was contracted by the National Library Medicine (NLM) to conduct usability testing on a
redesigned version of the www.nIm.nih.gov site. To the current project, HFI brought its
expertise in usability testing and evaluation to help identify key usability issues affecting
potential uses of the NLM Web site.

This report describes the findings of the test sessions, provides insight into the existing
usability problems and provides recommendations for resolving them. This round of
usability testing could also serve as a baseline for future usability tests of the NLM site.

3. Background on NLM Usability Testing

This section contains background on the October-November usability tests conducted on
the NLM Web site, in the following order:

e NLM Usability Test Background
e Participants and Methods
e Findings from the Background Questionnaire

Throughout this report, numbers in parentheses represent the number of participants who
provided that particular response.

3.1 NLM Usability Test Background

Between October 29 and November 5, 2002, HFI conducted usability testing on the
publicly available NLM site in Washington, D.C at the usability lab at the Bureau of
Labor Statistics (BLS) and at HFI’s offices in Fairfield, lowa. The sessions in central
lowa provided geographic diversity to the test pool of Washington participants. The
identical test protocol was used for all test participants.

The usability tests were based on task scenarios derived from NLM’s past knowledge of
the site’s purpose and common user needs. HFI designed each task to assess users’ ability
to navigate through the NLM interface and understand the types of information
associated with each of the major site content areas.

Specifically, HFI conducted the usability test to answer these questions:
e How well does the NLM Web site convey a sense of the kind of content users can
expect when they explore NLM’s Internet sites?
e Does NLM’s site-wide organization and navigation enable effective and efficient
access to the content?
e Are users able to comprehend the NLM Web site content?

Human Factors International 7
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e How clearly do users understand the meaning of labels, links and site
instructions?

e What groups do users create when clustering functions by intuited similarity? Do
librarians match the groupings used by the general public and researchers?

e What are the usability metrics, such as task completion success rates, granting that
the small sample size allows only the most general of inferences?

3.2 Participants and Methods

Between October 29 and November 5, 2002 HFI moderators Wendy Yee and Jeff Lees
administered usability testing to 8 participants at the usability lab at the Bureau of Labor
Statistics in Washington, DC and to 6 participants at the HFI office in central lowa.

Participants were recruited by JR Research based on specific age criteria (30 and above,
with test participants preferred in their 40’s and 50’s), language requirements (fluent
English speakers), and Web experience (must have used the Web at least once before).
None of the participants were NIH employees, software developers, or Web site
designers. To gain a sense of how the NLM site met the needs of professionals, HFI
recruited about equal ratios from three groups: general public (5), librarians (4), and
medical or researchers (3 and 2 respectively).

All participants signed a consent form indicating their willingness to participate in the
usability testing and to be recorded in video format for NLM reference purposes. These
videotapes provide a visual record of the participants’ actions and general comments.

Participants were tested one at a time, one moderator for one participant. Interviews and
test sessions were conducted in the same room. Web tasks were conducted using the
publicly available NLM site, http://www.nlm.nih.gov.

Participants completed the following usability test components:

o Background Questionnaire: All participants answered a series of questions
on their age, occupation, level of education, time spent on the Web, prior
exposure to the NLM site, and typical actions with health-related
information.

o Card Sort: Participants were given a set of 45 cards with various site
functions or anticipated functions. They grouped them into intuitively
associated groups and gave each group a name.

o User Tasks: Participants were asked to complete a series of navigation-
centric tasks on the NLM site. While the majority of tasks were generic,
three tasks were specific for librarians or librarians and researchers. There
were also two tasks that were specific for general site visitors. The tasks

Human Factors International 8
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were designed to test the effectiveness of the site’s current navigation
framework.

o Unstructured Feedback: Participants were then asked to provide general
feedback/ comments/ suggestions about the NLM site based on their
experience with tasks. Because many of the comments and suggestions
were very similar in nature, we have consolidated these suggestions
wherever possible.

3.2.1 Card Sorting Method

Participants received 45 cards which provided descriptions of an item on the NLM site.
See Appendix B.3 for the complete set of phrases. Participants were instructed to group
the cards according to their own intuition. They were asked to invent a name for each

group.

We analyzed the sorts by using cluster analysis programs, EZ Sort and EZCalc, available
to the public from IBM’s usability site:
http://www-3.ibm.com/ibm/easy/eou_ext.nsf/Publish/410.

The results of each participant’s sort was entered into EZ Sort and collectively analyzed
with EZCalc. We conducted three cluster analyses: librarians, non-librarians, and all
participants.

3.2.2 Usability Test Method

In the Web Tasks section of usability testing, each participant performed five to seven
tasks as specified by the scenarios described in Appendix A. The Web Task questions
were designed to reflect task scenarios on information gathering and where possible were
worded to avoid using onscreen keywords.

Participants were scheduled one hour apart. The HFI moderator attempted to keep each
test session to less than that time. The moderator explained the nature and purpose of
usability test and explained to each participant that they would be asked to complete
several tasks using the NLM site. (See the “Moderator’s Guide and Usability Testing
Protocol” document in Appendix B.) Each task scenario was structured with the
expectation that each task could be completed in less than six minutes, with the
expectation that participants would require substantially less time (2 minutes or less).
During each test session, the HFI moderator recorded the participant’s click path and
number of clicks required to complete each task.

Throughout testing, the test moderator asked participants to discuss their expectations
regarding the site and their responses to what they were doing and seeing. Participants
were especially encouraged to think aloud as they progressed through each task to
provide insight on their selections and choices while navigating through the site and
attempting to complete their tasks.

Human Factors International 9
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HFI moderators also encouraged participants to suggest alternatives or possible solutions
to usability issues that they encountered. HFI moderators used non-leading questions
such as “What would make this easier for you?” or “How would you change this to make
it easier?”

3.2.3 Usability Test Metrics

We collated the test results in an Excel spreadsheet accompanying this document. Each
task was analyzed to produce the following statistics, as explained here using Task 1 as
an example. We give detailed comments on task performance and probable sources of
errors in Appendix A. A summary account of design issues follows in Section 4.

% Completed % Failed or Failed task Approximate avg.  Average clicks****

Task Difficult* time** (SD)*** (SD)
76.9% 30.8% 3 of 13 subjects | 4.4 min (3.4) 4.8 (1.2)

* 9o Failed or Difficult represents the percentage of participants who experienced a
‘problematic outcome’ on the task. Typically, ‘difficult’ is scored at 50% of ‘OK’. In this
study, however, we are diagnosing issues, plus we are using 4 librarians and 5
medical/research personnel who by virtue of their medical or professional training
probably have a better chance of using the site than the general user. Thus, we suggest
counting ‘difficult’ as a diagnostic outcome that merits attention the same as ‘fail’—thus
we score ‘difficult” at 100% of ‘OK’ in this combined measure.

When considering a quality goal for success rates on a task, we might hope for 80%
success (a ‘B’ score if applied to an academic test situation). This allows a 20% rate for
non-success, or problematic outcomes. Using ‘difficult’ as well as ‘fail’ as non-success,
we see that the 30.8% of participants in this sample task raises a diagnostic alarm.

In fact, five of the 10 tasks in this study have over a 20% problem rate (ranging from
31% to 80%).

Two additional tasks each have 33% problem rates, however, they only had a small
number of participants, 6 and 3 participants respectively. Thus, we discount their problem
rates because of the greater statistical uncertainty.

**Approximate average time reflects informal monitoring of time. Consider it accurate
to within about +/-30 seconds per participant. Also note that participants ‘thought out
loud” which could slow their performance. We expect that +/- 30 seconds accuracy
averages out over the participants per task to reveal a reasonably useful assessment of
average time on task.

***SD = Standard Deviation given in parentheses. This gives a measure of ‘dispersion’

of the constituent scores. For purposes of estimating the range of scores that covers about
66% of the participants, use the range from one SD above the average to one SD below
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the average (+/- 1 SD). Thus, for about 66% of the participants who completed this task,
their individual completion times ranged from 1.1 to 7.8 (4.4 +/- 3.4). We avoid using the
‘range’ of scores (minimum to maximum) because anomalous outlier scores unduly
clouds the meaning of dispersion. .

****Average clicks were derived only from tasks that were completed. We removed
failed tasks from this average.

3.3 Findings from the Background Questionnaire

From the background questionnaires that all 14 participants completed, we determined
that the majority of participants (62%) spent an average of 10+ hours on the Web per
week and that 64% of the test participants had a graduate or medical degree. (Medical
degree included RN, MD, certified nurse practitioner, etc.)

These statistics and others below suggest that the participants for this study are at least as
well qualified as the majority of NLM site visitors. Thus, the results are probably
conservative. That is, any picture of difficulties may be conservative, with less educated
site visitors probably experiencing more problems than listed here.

All participants had already been screened to exclude NIH employees, software
developers, and Web site designers, but we also verified that this information was
consistent with information provided in each participant’s background questionnaire.

3.3.1 Demographic Information

78.6% of test participants were female; 21.4% were male. The average age was 44.5
years (Standard Deviation 4.88) and the median age was 45.5 years. The minimum age
was 36; the maximum age was 53.

3.3.2 Breakdown by Occupation

Group Occupation Percentage
Medical and Research (35.7%) | Physician assistant 21.4%
Nurse Practitioner
Assistant Director of Nursing

Researcher—genetic analysis 14.3%
Psychology INFO analyst
Librarian (28.6%) Supervisory librarian 28.6%

Library associate
Associate librarian
Librarian

Human Factors International 11
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General (35.7%) Rep/advisor services specialist 12.5%
(financial planning industry)
Administrative support 21.4%

Project director
Lobbyist

3.3.3 Amount of Time Spent on the Web

Participants indicated that they typically spent the following amount of time visiting Web

sites on an average weekly basis:

Less than 30 minutes 0%
30 minutes — 1 hour 7.1%
1 -3 hours 21.4%
3-10 hours 7.1%
10+ hours 61.5%
Declined to answer 7.1%

Based on participants’ comments, individuals who had frequent access to the Web as part
of their occupation (usually in an office environment) tended to spend more time on the
Web; 3 out of 4 librarians (1 declining) responded with the highest average Web hours,
10+ hours per week.

3.3.4 Highest Level of Education
Overall, test participants tended to be well educated based on their indicated level of

education.
| pecanine |
High school or GED 7.1%
Associate degree 7.1%
Bachelor’s degree 21.4%
Graduate degree (MS, Ph.D., MBA, J.D.) | 50%
Medical degree (MD, RN, certified nurse | 14.3%
practitioner)

3.3.5 Participants’ Previous Opinion of the NLM Site

50% (7) of the participants had visited www.nlm.nih.gov site prior to their test session.
(This was not a criterion that HFI had screened for, but was instead coincidentally a
common factor among test participants.) 6 of 7 gave a good opinion of the site (“very
good, large, professional”, “efficient, clean looking, fast response”, “excellent”, “OK”,
“good” and “well organized”. The other 1 gave no opinion.
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The seven NLM visitors gave these reasons for their visit...
Researching a medical term and topics

Research business — library catalogs

DOCLINE for illness

Work

e Recommendations for preventative health maintenance
e MEDLINE searching

3.3.6 Typical Use of Information

Participants were asked to select and rank actions that applied to their specific use of
health-related information that they might find on the Web. “1” corresponded to the top-
ranked action, “2” to a lower rank, “3” to an even lower rank, and so on.

The average rank of the actions selected by test participants is listed below. (Average
rank was calculated by adding all the ranks assigned to any one action and dividing by
the number of participants who had selected this action.)

A smaller number (e.g. 1) corresponds to a higher ranking, while a larger number (e.g. 4)
corresponds to a lower rank. Participants tended to rank only up to the top 4 out of the list
of 7 pre-named actions. Owing to the small number of participants, weighted average
ranking was not used, as it would be misleading. Instead, we list the number of
participants per ranking event.

First Tier:
e Pass information along to patrons or patients — Average rank, 1.00 (5
participants put this in top rank)
e Share with students or researchers — Average rank, 2.00 (2 put this in the 2"
rank)
Second Tier:
e Prepare for a meeting with a medical professional — Average rank, 2.33 (3 put
this in 2"d and 39 ranks)
e Pass along information to family or friends — Average rank, 2.5 (9 put this in 2nd
to 4t ranks)
e Use information to help a family member or friend make a medical decision —
Average rank, 2.71 (7 put this in the top 4 ranks)
e Learn more about a particular medical issue or condition —Average rank, 2.78
(13 put this in the top 3 ranks)
Third Tier:
e Learn about wellness issue — Average rank, 3.33 (3 put this in the top 2 ranks)
e Other uses (“prepare for licensing exam”) — Average rank, 4 (1 put this in the
4™ rank)
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4. Findings from the Card Sort

4.1 The Issue of Site Design Bias

One of the goals of this study was to investigate the impact of different mind-sets on any
possible future design of the NLM site. Design in this case refers to vocabulary used to
describe features and functions, otherwise typically known as ‘information architecture’.
Given the predominant availability of professional librarians to aid in future designs of
the NLM site, we conducted a ‘card sort’ to determine if a bias might be introduced by
the librarian ‘mind-set’ that would differ from non-librarians. We studied three groups:
librarians (4 persons), general public (5 persons), and medical/research professionals (5
persons).

The following sections contrast the ‘mental model” expressed by librarians in their card
sort with the mental model expressed by members of the other two groups (non-
librarians).

As we shall see demonstrated by the data, indeed librarians tend to have a more technical
mental model than non-librarians. The implications of this different mental model will be
explored below and in recommendations for future NLM Web site design approaches.

Specifically, we recommend avoiding the technical bias introduced by the librarian
mental model. We recommend adopting a less technical approach to future NLM Web
site ‘information architecture’ by using terminology and concepts more meaningful to the
general public—namely terminology that expresses benefits to the user. For the librarian
or other knowledgeable professional, technical terms (like MEDLINE, Lonesome Doc)
can be made available in a special index, search, and as parenthetical additions to generic
terms.
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4.2 Grouping Performed by Librarians

Here we report the names of the groups given by each librarian.

December 2, 2002

We can see the bias of the library mental-model in the group names given by the 4
librarians. The naming conventions given here reveal a database-centric approach to
grouping. We attempted to place similar groups in the same column or adjacent to an

associated column. Numbers in parentheses indicate the number of cards given within

that group. We will contrast these naming conventions with the non-librarian public

below. In general, the librarian group names are much more database oriented than the

group names given by the non-librarians.

Subject role Research Research Research Simplified General General History Exhibits Professional |Professional
General
information
Reference about: reports,
questions: services,
How to find How to search collection Informational:
specific or use online arrangement online exhibits
Librarian 4DC information (9) products (16) (17) (3)
NLM MedlinePLUS Online exhibits
Librarian 8DC databases (18)|(3) NLM info (20) 3)
Info for
NLM professionals Visitors guide
Librarian 7DC databases (14)|(11) Hot topics (7) [(9)
Research: in
Research: depth, what Basic info: Basic info:
access to we're doing researcher Research: how|curious public |Basic info:
Librarian 6DC |holdings (14) |type areas (9) [public (7) to's (4) 3) gen'l public (8)
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Custer analysis of the groups revealed 15 subgroups. The subgroups represent clusters
resulting from a mathematical amalgamation of the groups set up by the 4 librarians.

See the 15 subgroups in the chart below. The subgroups appear as alternating red and
blue text.

[Awerage)

-0
=
[
=
.
=
o
=
b=

10, Staff directony

34, hie 5H heading files for download by info profs
2. Browse special wocabulary - ke 5 H
31. About Biblingraphic Swes Div

&. Services and collections for Nat Met of Lib of hied
41. Policies & practices for cataloging & arganizing

23, Contracts & puchasing - Acquisition hgmit

7. Grants by ML for med imaging, biomed computing
11. Reports and plans about the librarny

40, How to lease and license data from ML

16, Press releases, etc.
16. Schedule tour of ML for class

14, Common questions about ML - FAQ
18, MM depts: ref, cust serw, maintain collection, web
27, Ref & cust service at MLM: hours, contacts, searching
300 About ML
45, How everday user gets info from MLk
12, Access to bldgs for physically challznged
20, Lib hours, directions, maps
44, Wiho can borrow from WL, how to

13, Clinical Merts and Advisories
38, Telemedicine for diagnosis & care

4. %earch clin tials - Clinical Trials database
249, "zible Human Project

21. Online exhibit on asthma
25, Online exhibit on Islamic med & biddle Ages
26, Online exhibit on Cesarean section

24, Bibliographies on popular med subjects
42, Search HMNWMAIDS info

ULJULﬁ uw

36, Historical med prints, images

22, How to: historical med info
32, About History of hedicine Div

24, Training: searching MLW databases
33. How to search WL databases

17. Joumals in Index hedicus and Pubhied
19. Alows users to order articles in Pubhded WEDLIME
39, Avtomated loan system - OOCLINE
7. Seanzh gene and amino acid - GenBank
28, Leaming tool: search PubhdedMIEDLINE

1. Search catalog - LOCATORplus
3. Search med infa for public - MEDLINEplus
9. Browse special wocabulary - ke SH (OUP of 23
4. Search med research, articles - Pubhded WEDLINE
. Seanch info on toxicology - TOXKET
43, Search chem structures, drugs, pollutants, toxins

il

1] 0.2 0.4 0.6 0.2 1

D.1é 0.34 |
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4.3 Grouping Performed by Non-Librarians

Where possible, we placed the group names used by non-librarians in the same columns
of topics used by librarians. Additional columns were needed, plus non-librarians used
more group names than librarians. This analysis of group names indicates that librarians
utilize fewer groups to describe their card sorts (average of 4.75 groups per participant)
when compared with the non-librarians (average of 7.4 groups per participant).

This difference is statistically significant (p=.03) in the sense that this difference would
not be expected by chance in more than 3% out of 100 similar comparisons. Much
research in psychology only requires that no more than 5% out of 100 similar
comparisons could happen by chance. Thus, these differences fall within reasonable
scientific rigor.

This finding implies non-librarians use a greater number of conceptual distinctions than
used by librarians. Also, the non-librarian names tend to reflect much less orientation
towards technical databases. Thus, if the librarian-groupings were to be implemented on
the NLM site, non-librarians would most likely have difficulty finding what they want
among the menu options presented to them.
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# of groups Subject role  |Research Research Research Simplified General General History Exhibits Professional |Professional
General
information
Reference about: reports,
questions: services,
How to find How to search collection Informational:
specific or use online arrangement online exhibits
4|Librarian 4DC information (9) products (16) (17) (3)
NLM MedlinePLUS Online exhibits
4|Librarian 8DC databases (18)|(3) NLM info (20) (3)
Info for
NLM professionals Visitors guide
4|Librarian 7DC databases (14)[(11) Hot topics (7) [(9)
Research: in
Research: depth, what Basic info: Basic info:
access to we're doing researcher Research: how|curious public |Basic info:
7|Librarian 6DC |holdings (14) |[type areas (9) |public (7) to's (4) (3) gen'l public (8)
4.75|<-- average groups per librarian
Specific Clinical trials Subgroup of  ["Home" page |General public |History of Physical facility|
9[Medical 61A |diseases (4) [(2) Research (2) |home (13) (9) (6) medicine (5) [(4)
Health info for Info for the
Researcher Clinical trials Training tool  [general public |About the History of Library media /press
10|3DC Databases(8) |(2) Research (2) |kit (5) (5) library (13) medicine (5) |[services (3) release (1) Genbank (1)
Consumer NLM
Professional medical info  [information
4|Medical 1DC research (8) (7) (30)
How to search [Medical info Historical Molecular
Clinical trials  |Research for |NLM for general General info  [medical Online exhibits biology/
9[Medical 31A (2) clinicians (6) |databases (11)|public (4) on NLM (12) [references (3) |(3) Grants (1) toxicology (3)
NLM-what it is, Genetics,
Researcher Medical Bibliographic [Medical info  |who we are History of chemicals,
6[51A research (16) services (6) for public (1) |(13) medicine (6) toxicology (3)
New
Services/ Clinical trials developments [Administration
8|General 2DC |databases (4) [(4) Indexes (2) Tools (5) (7) (18) History (6)
Specific
articles,
Search documents Services
engines available w/ available with |General info
5|General 4IA_ [available (11) |NLM (11) NLM (4) on NLM (18)
Tools- Tools-librarian |Tools-librarian |Resources Where to FAQ for
10[General 1A |Searches (11) |physician (6) |& physician (1)](1) available (14) [begin (6) FAQ (2) educators (2) [Non-fiction (2)
Home page NLM services
general info and library History of Online exhibits
6|General 21A Search for (8) (18) collections (11)|medicine (4) |(4)
Scientific, NLM staff,
Medical technical info Consumer, What is NLM |policies, etc. [Historical
7|General 5DC |cataloging (4) [(10) public info (9) |[(8) (10) perspective (4)

7.4 <--average groups per non-librarian (This larger average indicates greater conceptual differentiation of functions than demonstrated by librarians.)
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Here is a mathematically constructed ‘average’ of the 4 to 9 groups utilized by non-librarians and
labeled above. The cluster analysis identified 15 sub-groups, identical to the number of sub-groups
found amongst the four librarians.

(Awerage)

3. Search med info for public - MEDLINEplus
42, Search HIWAIO0E info

34, Bibliographies on popular med subjects
21, Online exhibit on asthma
249, “sible Human Project

4. Search clin trials - Clinical Trals databasze
13, Clinical Aerts and Adwvisores

. Search info on toxicology - TOXMET
43, Search chem structures, drugs, pollutants, toxins

1. Search catalog - LOCATORplus
4. Search med research, articles - PubhdedMEOLINE

23, How to: historical med info

32, About History of hiedicine Div

36, Historical med prints, images
25, Online exhibit on lslamic med 2 hiddle Ages
26. Online exhibit on Cesarean section

¥. Search gene and amino acid - GenBank —
- ]
P

37, Grants by MU for med imaging, biomed computing :l—
38, Telemedicine for diagnosis & cane —_—

17. Joumals in Index hedicus and Pubhded
19, AMlows users to order articles in PubhbdedMAEOLINE

:

34, heSH heading files for download by info profs
2. Browse special wocabulary - he5H
4. Browse special wocabulary - heSH (DUP of 23

39, Agtomated lean system - OOCLINE
40. How to lease and license data from ML %

8. Services and collections for Mat Met of Lib of hied
24, Training: searching ML databases

14, Press releases, e,

28, Leaming tool: search PubhdedMIEDLINE
33, How to zearch ML databaszes

:

27, Ref & cust service gt MLW: hours, contacts, searching

23, Contracts & puchasing - Acquisition kgt
41. Policies & practices for cataloging & organizing
10. Staff directory
11. Reports and plans about the librany
16, Schedule tour of ML for class
45, How everday user gets info from WLk
14, Common questions about ML - FAC
44 Wihe can bomow from ML, how to +
30, About ML
12, Access to bldgs for physically challenged
20, Lib howrs, directions, maps
18, ML depts: ref, cust sen, maintain collection, web
31, #bout Bibliographic Swes Div :!_ \ , , , , , I

il 0.2 0.4 0.6 0.3 1

Iil.25 0.36
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4.4 Comparisons of Sub-Group Clusters

Recall that we set the cluster analyses to producel5 sub-groups from each set of participants: librarians
and non-librarians. This table pairs as many of the 15 sub-groups as possible, thus showing the degree
of conceptual overlap between librarians and non-librarians.

We sequenced the groups in the librarian column the same as when they were produced by the IBM
program EZ Calc.

We attempted to match non-librarian groups with librarian groups. A pair value of “No” indicates the
lack of more than one corresponding function within the two sub-groups. A value of “Partial” indicates
more than one function can be found in the two sub-groups. The numbers next to each sub-group
indicate their respective high-level groups. We include these numbers to show the disjointedness of
adjacent groups in the non-librarian grouping below.

Librarian Grouping

Non-Librarian Grouping

10. &taff directory ——1
Partial 5. M 5H heading file= for download by info profs — 35. W2 &H heading file= for download by info profs
2. Browse special vecabulary - MesH — 1 . Browse special wocabulary - MlesH
31, About Bibliographic Swes Div 1 5 9. Browse special wocabulary - MeSH (DUP of 23
NO 8. Services and collections for Mat Met of Lib of hied :l_
4. Policies & practices for cataloging & organizing 1
No 23, Contracts & puchasing - Acquisition higmit . . . .
A7, Grants by ML for med imaging, biomed computing :l_ 4 i (BT 20 U079 e T s oMt G prLiing
11. Reports and plans about the librany
40, How to lease and license data from ML :_1
No 15, Press releases, atc. :I_
16, Schedule tour of ML for class 1 6 15. Prass releases, ete.
Partial 14, Common quastions abaut ML - FAD — 23. Contracts & puchasing - Acquisition kgt
18. HLM depts: ref, cust serv, maintain collection, web e — e Uelitizs o ptmmstiens ol waizloln & organizing
27, Ref & cust service at MLW: hours, contacts, searching — M. S .-:Ilrectcnrg.r
a0 fhout MLk 11. Reports and plans about the library
45. How everday user gets info from ML B 16, Schedule tour of ML for clazs
12, Aocess to bldgs for physically challenged E— e Lt mearr UEEr s o et Sl
50, Lib hours, directions, maps 14, Common questions about ML - FAQ
44 Miho can bormow from WL, how to — 1 . Wha can bormow from %gﬂgzitﬁw
12, Aocess to bldgs for physically challenged
20. Lib hours, directions, maps
18, ML depts: ref, cust serv, maintain collection, web
6 3. About Bibliographic Swes Diw
NO 62?. Fef & cust service gt MLW: hours, contacts, searching
NO 13, Clinical Mert= and Advisories :|_ 5. Search clin trals - Clinical Trals database
38, Telemedicine for diagnosis & care 2 2 13. Clinical Merts and Adwisories
No 4 38, Telemedicine for diagnosis & care
No A, Search clin trials - Clinical Trals database _—
28, Mdsible Homan Project —2
No 21. Online exhibit on asthma —_ 34, Bibliographie= on popular med subjects
28, Online exhibit on lslamic mead & hiddle Ages 21, Online exhibit on asthma
26. Online exhibit on Cesarean section — 2 1 29, ‘=ible Human Project
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No 34, Bibliographies on popular med subjects 3. Gearch med info for public - WMEDLINEplus
42, Search HWAIODE info :|_ 1 42, Search HPMAAIDS info
2
No 36. Historical med prints, images 4|-| 3
Partial T, H':"-'-'_T'3'3 historical _"'!Ed i"':f'Z' :_ 22, How to: historcal med info
2. About History of hMedicine Div 3 2. About Hiztary of hiedicine Div
36, Historical med prints, images
25, Online exhibit on 1slamic med & hiddle Ages
3 26. Online exhibit on Cesarean section
NO 24, Training: searching ML databaszes :|_ 30, Automated loan system - DOCLINE
33, How to search MLM databaszes 4 40, How to lease and license data fram ML
8. Services and collections for Mat Met of Lib of hied
24, Training: searching ML databazes
5
Partial 17. Joumnals in Indax hiadicus and Pubhied —_ 17. Joumals in Index hdedicus and Pubhded
19. Allows users to order articles in Pubhied WEDLINE 5 19, Allaws users to order articles in Pubhed WEDLINE
39, Agtomated loan sywstemn - OOCLINE — L
T. Search gene and amino acid - GenBank
8. Leaming tool: search Pubhded MEDLIME e 4
No 28. Leaming tool: search PubliedMWEDLINE
6 33, How to search ML databases
Partial 1. Search catalog - LOCATORplus 7. %earch gene and amino acid - GenBank

3. Search med info for public - MEDOLINEplus
9. Browse special vocabulary - ke5H (OUP of 27
4. Search med research, articles -PubhiedMWIEDLINE
G. Search info on toxicology - TOXNET
43, Search chem structures, drugs, pollotants, toxins

§. Search info on tomicology - TOXMET
43, Search chem structures, drugs, pollotants, taxins

1. Search catalog - LOCATORplus
4. Search med research, articles -PubliedEOLINE

We find 18 “pairs” (including 6 non-pairs resulting from non-overlapping sub-groups). Of these 18
pairs, five have more than one item shared between the pairs. We call these “Partial Pairs”. They
constitute only 28% of the total pairs. Conversely, 72% of the sub-groups can be considered non-
overlapping.

We interpret the lack of overlap of more than one item between the two respective sub-groups to
illustrate the absence of a strong match between the librarian mental model and the non-librarian
mental model. Even among those six partial pairs, typically the sub-groups share only two elements.

Thus, we conclude that in general, librarians do not think using the same group and sub-group
categories as non-librarians. These two audiences do not share the same ‘mental model’. We must
consider that using only librarians as a source of design input would bring a bias into the information
architecture.

Thus, when designing the NLM information architecture, it will be important to account for the non-

librarian perception of functions in addition to librarian perceptions, as illustrated in the next cluster
analysis. It combines both sets of perceptions.
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4.5 Grouping Performed by Librarians and Non-Librarians

December 2, 2002

This cluster analysis incorporates the mental models of both librarians and non-librarians.

This set was colored to highlight 4 high level groups and 12 sub-groups. It remains for
the NLM design team to ascertain the value of this set of sub-groups. We recommend
refining the function names and inventing group and sub-group headers meaningful to the

general public. This effort should be followed by reverse card sort testing to verify how
well target audiences can utilize the group and sub-group names to locate the functions.

[Average)
0

i
15. Press releases, eto.

37. Grants by ML for med imaging, biomed computing

10. Staff directory
11. Reports and plans about the librany
23, Contracts & puchasing - Acquisition higrmt
16. Schedule tour of ML for class
45, How everday uzer gets info from B LW
12. Access to bldgs for physically challenged
20. Lib hours, directions, maps
44 Wihe can bomow from ML, how to
14, Common questions about ML - FACD
30, About ML
18, HLhl dept=: ref, cust sery, maintain collection, web
27, Ref & cust service gt MLW: hours, contacts, searching

28, Leaming tool: search PubhdedMIEDLINE
24, Training: searching ML databaszes
33, How to search ML databazes

38, Auatomated loan system - DOCLINE
17. Joumals in Index hedicus and Pubhded
19, Alows users to order articles in PubbdedMIEDLIME

346, M2 SH heading files for download by info profs
2. Browse special wocabulary - hMeSH
4. Browse special wocabulary - heSH (DUP of 23
0. How to lease and license data from NLW
3. fbout Bibliographic Swes Div
3. Services and collections for Mat Met of Lib of hied
41, Palicies & practices for cataloging & onganizing

4. Search clin trials - Clinical Trials databasze
13, Clinical Merts and Advisonies

¥. Search gene and amino acid - GenBank
6. Search info on toxicology - TOXKMET
43, Search chem structures, drugs, pollotants, toxins
3. %earch med info for public: - MEDLIMEplus
1. Search catalog - LOCATORplus
4. Search med research, articles -PubhiedMWEDLIME

36. Historical med prirts, images
22, How ta: historical med info
32, About History of hiedicine Div

21. Online exhibit on asthma
25, Online exhibit on lslamic med & hiddle Ages
26, Online exhibit on Cesarean section

34, Bibliographies on popular med subjects
42, Search HMWAIDS info

28, “szible Human Prioject

38, Telemedicine for diagnosis & care :

0
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4.6 Recommendations for Site Category Reorganization

4.6.1 General Consensus Groups

Based on our evaluation, the following groups of information seemed to make sense to
both librarians and non-librarians

e Search tools (non MESH related) — Genbank, TOXNET, chemical structures
databases — which librarians often saw as being a subset of all search tools
(including LOCATORplus, MEDLINE, MEDLINEplus, TOXNET, chemical
structures)

e Clinical information — Alerts & Advisories, Clinical Trials database

Historical medical information

Online exhibits

Anything to do with MESH

About NLM
o General information, services, access, who can borrow, hours, directions
o Contracts & purchasing, reports & plans, information on the different

departments, staff directory

e Press releases

e Grants

e Learning how to search — how to search NLM databases, training on how to
search NLM databases, how to search PubMED/MEDLINE

4.6.2 The Need for Cross-Linking

There were several examples where it was clear that test participants expected the same
item to be accessible via two different channels. But there is no reason why the item
couldn’t “live” in one group and also be accessible through other groups via cross-
linking. For example:

e Learning tools sometimes were broken out differently:
e Many test participants grouped a learning tool with its topical subject (e.g.
learning about MEDLINE goes with MEDLINE)
e Other test participants grouped all learning tools together
e Information about departments, e.g. Bibliographic Services associated with
Indexing and Cataloging information or History of Medicine division
associated with Historical Medical Information. The department pages should
ideally live within the “About NLM” category, but should definitely be linked
to their respective content areas.
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4.6.3 Specific Recommendations for Site Reorganization

As a compromise between the user data and the need for a coherent site organization, we
recommend the following categories and subcategories (categories shown in bold). We
have also populated the categories with items from the card sort for the purposes of
illustration. Please keep in mind that the labels we have used are meant simply as
suggestions. Also, keep in mind that substantial cross-linking will need to be employed
regardless of how the site is reorganized.

- Health Information

- Scientific & Medical Research
o Scientific /medical information search aids
o Clinical alerts & trials

o Historical medical information

- Online Projects & Exhibits
o  Online exhibits
o Visible Human Project
o Telemedicine

- Library Information & Services
o Library Catalog
o General Library Services
o Interlibrary Services
o Accessibility
o Cataloging
o How to search NLM databases

o How to license and lease data from NLM
= The NLM Organization
- Common questions about NLM

- Grants & Research
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Expanded view of recommended site categories:

- Health Information

= Consumer health and medical information (MEDLINEplus)

- Scientific & Medical Research
o Science/ medical information search aids
=  Technical scientific & medical articles (PUBMED/MEDLINE)
e  Order this article
e List of journals in PUBMED and Index Medicus
=  Bibliographies on popular medical subjects
= HIV/AIDS information
=  Gene sequences (Genbank)
= Toxicology database (TOXNET)
=  Chemical structures, drugs, pollutants, toxins
= Standardized medical vocabulary for indexing - MeSH
e Search MeSH
e Browse MeSH
e Download MeSH heading files
o Clinical alerts & trials
= Clinical Alerts & Advisories
=  Clinical Trials database
o Historical medical information
= Historical medical prints and images

=  How to: historical medical information

=> Online Projects & Exhibits
o Online exhibits
o Visible Human Project

o Telemedicine

- Library Information & Services

o Library catalog (LOCATORplus)

o General Library Services
= Library directions, hours, maps
= Who can borrow from NLM, how to
= How everyday user gets information about NLM
= Reference and customer service
=  Schedule a tour of NLM for class

o Interlibrary Services

Human Factors International
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=  Automated loan system — DOCLINE
=  NNLM

o Accessibility: Access to buildings for physically challenged

o

Catalog policies & practices
o How to search NLM databases

= How to search NLM Databases

=  Training: searching NLM databases

= Learning tool: search PubMED/MEDLINE
o How to license and lease data from NLM

- The NLM Organization
o About NLM
o  Staff Directory
o NLM departments
o Reports & plans about the library
o Contracts & purchasing — acquisition management
o Press Releases

- Common questions about NLM

- Grants & Research
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5. Findings and Recommendations from the
Usability Test

5.1 General Observations

The mental model of librarians was most in evidence when they interacted with the NLM
home page, as well as elsewhere on the site. As indicated during the card sort exercise,
this more technical approach differs from the mental model of non-librarians. These
differences (and other issues) raised numerous usability issues during the usability test
sessions. To highlight the various issues associated with the home page, we have circled
examples of the ‘technical’ terms found on the NLM home page.

Starting with Section 5.2, we summarize these usability issues and present potential
solutions that can be applied throughout the current NLM site. However, these potential
solutions should be in no way considered a substitute for the reorganization of NLM site
categories.

Tewt Wersion

m National Library of Medicine

Site Index | Search Our Web Site

HEALTH INFORMATION Welcome to the worlds largest medical library

and create TMEDLINE PubMed

LIBRARY SERVICES

CatalQ_DalabazesHistarical Materitg Mes New L‘xh.{bir at NLM—
Fublications, Training, Gran ¥ AV
R ‘;:ﬁ[jream Anatomy
DROGRAM g Lt

nmut aI Mnlecular Binlo? Medical Informatics

NEW & NOTEWORTHY

Announcements, Exhibits, Mew on this Site, Hat Topics

e st

PSR

S M EDLINE plus®

Health Information

También en espaiiol

linicalTrials.gov

GENERALINEQRMATION Liica
“isiting the Lib taﬁ, Jobs, Contacts ? i

climcal research stuches

LS. Mational Library of Medicine, 8600 Rockville Pike, Bethesda, D 20894
Mational Institutes of Health, Depantment of Health & Hurman Services
Copyright, Privacy, Accessibility, Freedom of Information Act

“FIRSTGOV
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5.1.1 Tasks Performance— by Groups and Combined
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Cursory review suggests that librarians did not perform better or worse than non-librarians. Thus, we can reasonably aggregate the
data of all three groups without fear of introducing bias to the results. Note, however, that librarians were given only 7 out of the 10
tasks used by the non-librarians. Librarians failed about 18% of their tasks, and either failed or found difficult about 43% of their
tasks. Non-librarians failed 12% -18% of the tasks, and failed /found difficult 34% - 44% of their tasks. Overall, participants failed
about 14% of the tasks and either failed or found difficult 39% of the tasks. The bolded cells below indicate tasks that gave the greater

difficulty.
Tasks scored 'Fail' or 'Difficult’
1 2 3 4 5 6 7 8 9 10
All- Gen'l- Gen'l- All-
All- PubMed |All- borrow|VisibleHu |Asthma |Infectious |All- Lib- Missoula |Lib- Res- Res-
10 Tasks Diabetes |MEDLINE [NLM man Exhibit Textbooks |WhatlsNLM [Lib MeSH diabetes |Grantsinfo
Failed: Gen Subjs 1 0 0 0 2 1 0 0
Difficult: [Gen Subjs 0 1 2 1 1 2 1 0
Total Gen 4 5 5 5 4 4 5 1
12.5%]|% General failed 25.0% 0.0% 0.0% 0.0% 50.0% 25.0% 0.0% 0.0%
34.4%|% Gen failed & diff 25.0% 20.0% 40.0% 20.0% 75.0% 75.0% 20.0% 0.0%
Failed: Lib Subjs 1 0 1 2 1 0 0
Difficult:  [Lib Subjs 1 0 2 2 1 0 1
Total Lib 4 4 4 4 4 4 4
17.9%|% Library failed 25.0% 0.0% 25.0% 50.0% 25.0% 0.0% 0.0%
42.9%]% Library failed & dif 50.0% 0.0% 75.0% 100.0% 50.0% 0.0% 25.0%
Failed: MedResSubjs 1 0 0 0 1 1 1 0 0
Difficult: [MedResSubjs 0 1 1 0 0 1 4 1 1
Total MedRes 5 5 5 1 1 5 5 2 2
17.8%|% MedResfailed 20.0% 0.0% 0.0% 0.0%| 100.0% 20.0% 20.0% 0.0% 0.0%
44.4%|% MedResfailed&dift 20.0% 20.0% 20.0% 0.0%| 100.0% 40.0% 100.0% 50.0% 50.0%
Failed: All Subjs 3 0 1 0 3 4 2 0 0 0
Difficult:  [All Subjs 1 2 5 1 1 5 6 0 2 1
Total All 13 14 14 6 5 13 14 4 6 3
13.5%]|% All failed 23.1% 0.0% 7.1% 0.0% 60.0% 30.8% 14.3% 0.0% 0.0% 0.0%
37.8%|% All failed & diff 30.8% 14.3% 42.9% 16.7% 80.0% 69.2% 57.1% 0.0% 33.3% 33.3%
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5.1.2 Time — by Groups and Combined

December 2, 2002

Again, librarians seemed to not have any particular advantage in completing tasks. In fact, the average time was about 3.2 minutes for
librarians versus 2.5 and 2.7 minutes for medical professionals /researchers and general participants, respectively. Given the small
number of participants, these times should be considered statistically equivalent. However, note that Librarians averaged only .7
minutes in completing the task requiring use of PubMed or MEDLINE, versus 1.5 and 1.9 minutes for the other two groups. This can
be considered evidence that librarians may find it easier than non-librarians to benefit from the technical meaning of PubMed and

MEDLINE.
Time (minutes rounded to nearest 15-30 seconds)
1 2 3 4 5 6 7 8 9 10
All- Gen'l- Gen'l- All-
All- PubMed |All- borrow|VisibleHu |Asthma [Infectious |All- Lib- Missoula |Lib- Res- Res-
All tasks Diabetes [MEDLINE [NLM man Exhibit Textbooks |WhatlsNLM |Lib MeSH diabetes |Grantsinfo
| 2.7|Gen Avg 4.8 1.9 2.7 1.7 3.9 4.1 1.8 0.8
Gen SD 2.8 0.9 0.7 0.7 1.4 0.9 1.3
Gen Subjs 4.0 5.0 5.0 5.0 4.0 4.0 5.0 1.0
0.0
| 3.2|Lib Avg 4.6 0.7 3.3 4.8 2.3 2.3 4.3
Lib SD 5.0 0.4 1.7 15 0.6 1.0 2.6
Lib Subjs 4.0 4.0 4.0 4.0 3.0 4.0 4.0
0.0
2.5|MedRes Avg 3.9 1.5 2.5 0.3 5.0 4.3 2.3 2.1 1.0
MedRes SD 3.0 1.0 1.3 15 0.7 0.2
MedResSubijs 5.0 5.0 4.0 1.0 1.0 4.0 5.0 2.0 1.0
0.0
2.7|ALL Avg 4.4 1.4 2.8 1.5 4.1 4.4 2.1 2.3 3.5 0.9
All SD 3.4 0.9 1.2 0.8 1.3 1.2 0.9 1.0 2.3 0.2
All Subjs 13.0 14.0 13.0 6.0 5.0 12.0 13.0 4.0 6.0 2.0
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5.1.3 Clicks for Passed Tasks -- By Groups and Combined

Here, we look at the average number of clicks required to complete all tasks. Librarians used an average of 5.0 clicks, while non-
librarians used 4.7 and 4.2 clicks (respectively Medical/Researchers and General participants). We make no comment on the optimal
number of clicks. While ‘three clicks’ is often used as a criteria for good design, research indicates that a better criteria is the degree to
which the user can maintain interest and motivation. Thus, more clicks than three could be suitable for some tasks.

Pass Clicks (Clicks from particpants who passed the task)

1 2 3 4 5 6 7 8 9 10
All- Gen'l- Gen'l- All-
All- PubMed |All- borrow|VisibleHu [Asthma [Infectious |All- Lib- Missoula |Lib- Res- Res-
All tasks Diabetes |MEDLINE |NLM man Exhibit Textbooks |WhatlsNLM [Lib MeSH diabetes |Grantsinfo
| 4.2|Gen Avg 4.7 3.4 5.4 3.4 3.5 6.7 3.6 3.0
Gen SD 2.1 2.1 1.7 1.7 0.7 3.5 0.5

Gen Subjs 3.0 5.0 5.0 5.0 2.0 3.0 5.0 1.0

5.0|Lib Avg 47 2.3 6.7 7.0 4.0 4.8 5.5

Lib SD 1.2 1.3 2.5 1.4 1.0 1.3 3.1

Lib Subjs 3.0 4.0 3.0 2.0 3.0 4.0 4.0
4.7|MedRes Avg 5.0 2.8 5.0 3.0 6.0 5.0 7.5 3.5
MedRes SD 0.8 1.3 2.3 2.4 1.4 3.5 0.7
MedResSubjs 4.0 5.0 5.0 1.0 4.0 4.0 2.0 2.0
4.5|ALL Avg 4.8 2.9 5.5 3.3 3.5 6.4 4.2 4.8 6.2 3.3
All SD 1.2 1.6 2.1 1.5 0.7 2.4 1.1 1.3 3.1 0.6
All Subjs 10.0 14.0 13.0 6.0 2.0 9.0 12.0 4.0 6.0 3.0
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5.1.4 Ease of Completion — by Groups and Combined

Consider ‘Ease of Completion’ as a rough, global index of success. A score of ‘1’ indicates success on a task, with only 1 or 2 extra
clicks. A score of .5’ indicates the task was completed, but with difficulty (extra clicks, pondering, waiting, etc.). A score of ‘0’
indicates the participant failed to complete the task. Interestingly, librarians scored .7, essentially the same as non-librarians. General
participants scored .8 (where 1 = success without difficulty) and Medical/Researchers scored .7. While this scoring method appears to
meet the criteria of 80% rating (equivalent to a “B” on a typical test), we suggest that the participants in this case were probably more
sophisticated than many users of the NLM site. Thus, we recommend using the overall findings from Section 4.1.1 in which Difficult
and Fail scores were combined. In that analysis, overall, participants either failed or found difficult 39% of the tasks. The following
sections help define the reasons for the challenges indicated by this latter score.

Ease of Completion (1=0K; .5=Difficult; 0=Fail)

1 2 3 4 5 6 7 8 9 10
All- Gen'l- Gen'l- All-
All- PubMed |All- borrow|VisibleHu |Asthma |Infectious |All- Lib- Missoula |Lib- Res- Res-
All tasks Diabetes |[MEDLINE |NLM man Exhibit Textbooks |WhatlsNLM |Lib MeSH diabetes |Grantsinfo
| 0.8|Gen Avg 0.8 0.9 0.8 0.9 0.4 0.5 0.9 1.0
Gen SD 0.5 0.2 0.3 0.2 0.5 0.4 0.2

Gen Subjs 4.0 5.0 5.0 5.0 4.0 4.0 5.0 1.0

0.7|Lib Avg 0.6 1.0 0.5 0.3 0.6 1.0 0.9

Lib SD 0.5 0.0 0.4 0.3 0.5 0.0 0.3

Lib Subjs 4.0 4.0 4.0 4.0 4.0 4.0 4.0
0.7|MedRes Avg 0.8 0.9 0.9 1.0 0.0 0.7 0.4 0.8 0.8
MedRes SD 0.4 0.2 0.2 0.4 0.2 0.4 0.4
MedResSubjs 5.0 5.0 5.0 1.0 1.0 5.0 5.0 2.0 2.0
0.7|ALL Avg 0.7 0.9 0.8 0.9 0.3 0.5 0.6 1.0 0.8 0.8
All SD 0.4 0.2 0.3 0.2 0.4 0.4 0.4 0.0 0.3 0.3
All Subjs 13.0 14.0 14.0 6.0 5.0 13.0 14.0 4.0 6.0 3.0
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Issue Possible Solution

Ad hoc groups such as “Additional
Information by Subject” lack specificity. This
forces the user to read each item in the
group, which negates the benefit of grouping
items to make scanning easier.
Additional Information hy Suhject

ATDSHIY
HIV/ATDE facts, tutorials,

SEIVICES

Arctic Health
Arctic Health, an mformaty

planet's northern most inhg

Bioethics
Consult the Eennedy Insti

Cancer
Cancer gow, the Mational
mcluding CANCEELTT

Chemical Subhstances
Chermical mformation on d

Distribute the items from the ad hoc
groups to other existing or new groups.
Insure all group headers make sense to
the target user populations.(e.g., Task 1)

Names such as MEDLINEplus or
PUBMED/MEDLINE fail to inform the
user about the actual function or value of these
tools.

Welcome to the worid's largest medical library
and creator of MEDLINE/PubMed,

For navigation paths, utilize names that
communicate a benefit to the user. At
the bottom level of the navigation path,
indicate the benefit-oriented name (e.g.,
medical research articles), while also
indicating the specific name with it
(e.g., MEDLINEplus) to encourage the
more knowledgeable users. (e.g., Task
1)

Do not use supporting text that is not
related to its associated header on the home
page. For example, users overlooked PubMed/
MEDLINE because it was under an
unexpected header: Health Information.

HEALTH INFORMATION
MEDLIMNE/PubMed, MEDLINEplus, MLM Gateway

Ideally, insure that supporting text
matches the header through use of
‘reverse card sort’ testing. (For each
function, participants would be asked to
match it to a header.) Also, use generic
terms for supporting text so that users
will not ignore unfamiliar terminology.
Indicate the specialized term as an add-
on in the final selection option. (e.g.,
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Task 2)

Avoid computer-related jargon, since it may
not be understood by all the audiences using
the NLM Web site. For example, we have
found that many consumer audiences are
unfamiliar with the term “FAQ.”

CJEN ERAL INFORMATION
Yisiting the Library, FAQs, Staff, Jobs, Contacts

The best solution is to NOT need a list
of “Frequently Asked Questions”. The
logic being that if these are “frequent
questions”, then the Web site
navigation should be adjusted to
forestall the need to ask the question—
as a question. That is, the site visitor
should find answers to their questions
via the regular navigation. The next best
solution is to spell out “Frequently
Asked Questions™ as a navigation label.
(e.g. Task 3)

Avoid forcing site visitors to infer meaning
from ambiguous labels. This reduces
scanning speed and increases intellectual
effort. In many cases, ambiguous labels
prevent users from completing tasks. For
example, “Breath of Life” is hard to interpret
without any supporting evidence that it is an
exhibit about asthma. The following comes
from the About the Library search.

: From Exhibits
Breath of Life
httpeffwrarwe. ilm. nih. gowhmd/breathibreath_exhibitindBodySpirit' otanyframe. html

Breath of Life
hitpfwrww . nlm. mh. gowhmd/breath/credits/creditframe html

Insure clear presentation of the benefit
of a product or option. For example,
consider rewriting the title to be
“Recovering from Asthma—the Breath
of Life”. Invoke a “usability mind-set’
rather than a ‘marketing mind-set’.
Novel titles work only when supported
by advertising that explains the title.
Most NLM contexts do not have space
or resources to explain titles. (e.g., Task
5)

We note, however, that in the
MEDLINEplus search facility, the
results list effectively uses
categorization to solve these issues.

. Asthma Health Topic
Breath of Life (Mational Library of Medicine)

| How Can | Deal with My Asthima? (Nemours Foundation)

Facing Asthma During the Golden Years (American Lung
. Association)

Users expect common site features and are
confused when they cannot find them. For
example, the absence of a link for “About
NLM?” caused users to resort to “trial-and-
error” clicking to locate information about the
National Library of Medicine. Likewise,
absence of a “Home” link in the top left corner
of the screen frustrated other users. The NLM
logo along was not a sufficient clue, unless the
user placed the mouse pointer over the graphic.

Utilize population stereotypes as much
as possible, such as ‘About <x>’ links.
Although not fail-safe, this approach
addresses the needs of a reasonably
significant percentage of site visitors
much better than if they were forced to
reinvent a convention specific to the
site. (e.g., task 7)

Note: Although the site displayed a
Home link at the top right, it did not
meet the needs of users who expected a
Home function at the top left based on
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UNITED STATES

Nation

Health Information

prior experiences with other sites.

dicine

General Information

Do not use undefined abbreviations. For
example, MeSH provides meaning only to a
very small subset of users.

LIBRARY SERVICES

Catalog, Databases, Historical Materials, MeSH,
Fublications, Training, Grants, Network of Libraries

Use widely-accepted terminology that
clearly presents a benefit to the site
visitor. The benefit provided by MeSH
might better be suggested by “Standard
Medical Search Terms (MeSH)”. Note
that even “Medical Subjects Headings”
fails to communicate the real purpose of
MeSH.

“Site Index” fails to communicate the
contents of the page. This page more
rightfully should be called a “Table of
Contents” because it only repeats the contents
of the top two levels of the NLM site.

Because the page only repeats the top
two levels of navigation, it can
rightfully be said that the Site Index
offers nothing new to the site visitor. A
better function would, indeed, be an
index—especially because it could
include technical terms to support
professional libraries.

NLM Site Index

s Health Information

WMEDLINEplus Consumer health resources (WMEDTIINERIus en espafiol)
MEDLIME wia Publded Eeferences and abstracts from 4000 bicmedical journals
ClinicalTrials. gov Prowvides iformation for patients about clinical research studies
DIELINE Directory of Health Organizations

LOCATOEplu: Online catalog of boolks, journals, and audiownzuals

HNIHS eniorHealth Health information for older adults

LI Gateway & single Web mierface that searches multiple LM retneval systems
Publded Central & digital archive of hfe sciences journal literature

TOXMET Databases on tomcology, environmental health, and hazardous chemicals

Additional Information by Subject

ATDEHTY: HIWVAATD S facts, tutonals, chmeal trials, etc.
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Issue Possible Solution

As found in the Medical Encyclopedia, long lists with repeated
phrases intimidate, slow down reading, and encourage
confusion among users making a hypertext selection.

From Medical Encyclopedia
MEDLINEpIus Medical Encyelopedia; Diabetes

MEDLINEpIus Medical Encyelopedia: Diabetes - diset

MEDLINEpIus Medical Encyclopedia: Type | diabetes
MEDLINEpIuS Medical Encyclopedia: Digbetic retinapathy

MEDLINEpIus Medical Encyclopedia: Diabetic education

MEDUMERIUS Medical Encyelopedia: Diabetic ketoacidosis

MEDLINEpIUS Medical Encyclopedia: Type || diabetes

MEDLINEpIus Medical Encyclopedia: Gestational diabetes

MEDLINEpIus Medical Encyclopedia: Diabetes - resources

Insure that list items
appear sufficiently
different that the reader
appreciates the list rather
than becoming irritated at
repetitious phrases and
words. For long lists,
create sub-groups in the
list, placing a blank space
every 6 lines or so. (e.g.,
Task 1)

Technical terms are mixed with generic terms. This is
confusing to non-librarians and does not serve librarians who
seek specific technical aids. For example, the home page mixes
undefined terminology such as PubMed/MEDLINE with more
generic terms.

HEALTH INFORMATION
MEDLIME/Pubhed, MEDLINEplus, MLM Gateway

LIBRARY SERVICES

Catalog, Databases, Historical Materials, Me3H,
Fublications, Training, Grants, Metwark of Libraries

Remove technical terms
from lists, and/or
associate the technical
term with its generic
equivalent on the same
line. Consider serving the
expert, professional user
with their own page of
technically-oriented
options an Index or
special Table of Contents.
Providing a Search field is
helpful, as well. (e.g.,
Task 2)

Avoid search results that may frustrate or confuse site
visitors. For example, avoid color codes. 8% of males have
some form of color blindness (.5% of females). Codes without
legends are also often misinterpreted by users. Insure useful sort
order (greatest relevance or most recent date first). Present the
language most probably desired, in this case English. Avoid
ambiguous titles such as Life that Lives on Man or augment
them with concise descriptors. For example, most of our test
participants conducted a search for books on “infectious
diseases” using LOCATORplus, and found the following results
to be unhelpful.

Each of the comments to
the left implies its
solution. Mainly, provide
a default scheme that
categorizes and sequences
search results in ways
most likely to serve the
average site visitor. Other
specialty search criteria
should be easily
manipulated by the user,
including re-sorting by
clicking on column
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headers. (e.g., Task 6)

| # |Relevam:e | Title | Author | Dates
Gnoinye zabolevantia kisti f A, V. Grigorian, V. K. Gostishchev, B. A, Eostilcow. Crigorian, A V.
(Aramais 1978
rr (RRREE Vazarshakovich)
‘ Library Location: Genaral Collection Call Number: WE 220 (G857 1078 Status: Available
Life that lives on man. ndrews. Michael 1977-
rz] MEIEEN 1576
| Library Location: General Collection Cadl Number: AAS06 Status: Available
Shin infections [wideorecording] / Dept. of Pediatrics, Emory University, School of 1979
3] BEE NN Qdedicne -
Support users’ expectations for familiar icons and their Maintain consistency of
standard functionalities. Sites that do not support these operation when using

standards risk confusing and aggravating their users. When the | familiar iconic metaphors
NLM search results appear in the Site Search facility, the top left | such as folders in a
folder is NOT shown opened. However, the contents shown on | directory structure. The
the right side indeed belong to the top left folder. left folder below should
be open.

=earch results for "breath of Life™

(1 wational Library of Medicine (40) From MNational Library of Medicine
(J Health Information - MEDLINEplus (i6) | AFDE - Exhibits - Breath of Life
1 profiles in Science (51 ! http ek nbm nih, gowap db/exhibits/asthmalasthma html
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Issue Possible Solution

Make the Search functionality more
relevant to users. Typically, Search provides
answers to questions that have a very specific
formulation, such as ‘use
PubMed/MEDLINE’. However, most
articipants overlooked the search function.

'y of Medicine

Welcome to the wonld's largest medical library
and creafor of MEDLINE PubMed,

If a site answers questions about specific
topics, consider placing an actual search
field in a salient position on the home page,
and any other page where the user may
realize that search is the best option. The
search field is much better than a search link
because it is seen as being immediately
accessible (e.g., Task 2)

NLM search results can be too sparse and
cryptic. For example, upon viewing results of
a search on Visible Human Project, the site
visitor sees only two entries: MEDLINEplus:
Databases and MEDLINEplus: Anatomy. The
visitor has no immediate criteria for picking
one or the other, and remains confused. To get
a usable list of options, the user must make
additional click.

Present a list of options, categorized as much
as possible. In the case of the example given,
present the associated entries for each of the
MEDLINEplus categories. We understand
there may be technical limitations
prohibiting this solution. However, the
principle holds, and merits attempts at
solving the problem. (e.g., Task 4)

Note: After usability testing was completed,
we noticed that the display of search results
had been modified. We show the new
version below. While the grouping and
headers certainly improve the usability of the
Search Results interface, we still remain
puzzled by output of specific search results.
For example, there are various search results
for “Visible Human Project” that are still not
related to the original search criteria.

Human Factors International

37




Usability Testing of NLM Web Site

December 2, 2002

(new design, subsequent to the usability test)

Search results for “visible human project” in MEDLINEplus Search Help

1 Health Topics (321)

1 Medical Encyclopedia (B)
1 Drug Information (3)

Z1 Mews (9)

1 Other (1)

Anatomy Health Topic
Yisible Human Project (Mational Library of Medicine)

Stem Cells /Stem Cell Transplantation Health Topic
MIH Humnan Ernbryonic Stern Cell Registry (Mational Institutes of
Health)

MIH Strategies for mplementing Hurnan Embryonic Sterm Cell Besearch

(Mational Institutes of Health)

Hurnan Cord Blood Cells May Irmprove Brain Function Atter Stroke
[American Stroke Association)

Scientific Registry of Transplant Recipients (Scientific Registry of

Transplant Recipients)

Genes and Gene Therapy Health Topic

Human Gene Therapy and the Bole of the Food and Drug

Adrninistration (Food and Drug Administration)

Do not provide complex search functions
that fail to offer defaults. For example,
LOCATORplus fails to offer suitable and
easy-to-use constraints to the book search.
(See below)

Insure the search functions are clear to site
visitors by using options that are more than
mutually exclusive. Many users will want
multiple simultaneous search constraints. It
Is important that the default settings suit the
majority of users since many users will
ignore customized settings for the search
functions.

Search For:

Quick Limit:

Maone

Feading Room Collection

HKD Callection

MLkA and Internet Caollections
Internet Links

English Only

Currently Published Journals
Books Only

Audiovisuals and Computer Files

Search In:

Journal Title Search
Subject Search
Author Search

Call NMumber Search

Kewwaord Combination Search
Pubtded Title Abbresviation
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5.5 Utilization of Page Space

Issue Possible Solution

Do not use unfamiliar or ambiguous terms over | Use terminology familiar to at least
and over. For example, the NLM home page 80% of the users, thus gaining
shows the word “MEDLINE” in several contexts: | greater exposure of important NLM
MEDLINEplus and MEDLINE/PubMed. Plus, material on the home page and
these terms are repeated in various positions. (See | subsequent pages. If a term must be
home page illustration above.) used on the home page, then explain
its benefit to the reader. (e.g., Task
2)
5.6 Menus

Issue " Possible Solution

Always provide complete listings of sub-group | Design grouping headers so that
names to avoid misleading users. For example, | supporting text on the home page can
the supporting text under the home page option | encompass the entirety of the options

Library Services fails to mention “Document reflected in the grouping headers.
Delivery” although this subcategory DOES Alternatively, indicate a ‘More...’
appear on the associated Library Services page. | link in the supporting text to
encourage Vvisitors to actively
Ll BRARY SERVICES investigate other options. (e.g., Task
Catalog, Databases, Histarical Materials, Me3H, 3)
Fublications, Training, Grants, Metwark of Libraries

Following page:

Document Delivery

DOCLINE